













―― フィリピンBalanac River Irrigation Systemを事例にして ――
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バラナック RISについては、2002年 3月にNIAとバラナック RISの灌漑組織（Balanac River
 









（Turnout Service Area、以下 TSA）が存在し、TSAは IMTプログラムの諸活動に対してイニシ
吉永：灌漑システムにおける最適な水配分のための誘因策と罰則に関する分析































図 1はバラナック RISをモデル化したものである。また、表 2には、上・中・下流域の受益農家




































罰則を含む規則を制定しているケースもある。その事例として、SFRIS（San Fabian River Irrigation
 









上 流 289  191.1  10
中 流 280  193.6  8
下 流 733  590.6  15
合 計 1,302  957.6 33





























上 流 21  17  13 8  13  11
中 流 18  15  12 8  12  7
下 流 20  3  3(17) 10  9  8
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に関する罰則、政策、規則や規制に関する決定権、TSAGsの規則違反に対する罰則、TSAGs間の
コンフリクトの解決などに権限を発揮する。また、IAと BOTの間にシステム・マネージメント委





















対称作物 雨季作 乾季作 三期作
米 2  3  3
その他作物 米の 60％
一年生作物 7.5









































































































































第 2期 第 3期





















第 1期における上流域の農家と、第 2期の 4ケースに対する下流域の農家の生産量・コストの関
係について分析する。この生産量・コストの関係に上流域の農家の水管理努力の有・無に応じた灌




上流農家のタイプ ケース 灌漑料金と誘因策と罰則 誘因策と罰則のルール
e(H) Ⅰ θ－ε 水管理努力に対して誘因策εだけ軽減
Ⅱ θ－βλy 灌漑料金をλy 相当分軽減
e(L) Ⅲ θ 通常の支払い











ここで、上流域の農家タイプ e(H)が水管理努力を行うための参加制約は、π＞π で、ε c、π＞





後方帰納法を適用する。第 1期において、上流域の農家タイプが e(H）、e(L）のとき、第 2期に
おける下流域の農家のそれぞれの期待利得を求める。上流域の農家タイプが、e(H）のとき、下流
域の農家においてケース が起こる確率を p、ケース が起こる確率を、1－p とする。また、同様
に上流農家タイプが、e(L）のとき、ケース が起こる確率を p、ケース が起こる確率を、1－p
とする。上流域の農家タイプが、e(H）、e(L）のとき、下流域の農家の期待利得、ED(e(H))，ED
(e(L)）を求めると、
ED(e(H))＝p (y－c)＋(1－p )｛(1－λ)y－c｝＝y－c－λy(1－p ) （5）
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次に、第 2期において、上流域の農家の水管理努力に対する誘因策および罰則を考慮した場合の
参加制約について考える。すなわち、下流域の農家が期待するように上流域の農家が水管理努力を
実施するための条件を求める。上流域の農家タイプが、e(H）のとき、ケース が生じる確率を q 、
ケース が生じる確率を、1－q 、同様に、上流域の農家タイプが、e(L）のとき、ケース が生じ
る確率を q 、ケース が生じる確率を、1－q とすると、それぞれの期待利得、EU(e(H))，EU(e
(L)）は次式で表せる。
EU(e(H))＝q｛y－c－(θ－ε)｝＋(1－q )｛y－c－(θ－ε)｝＝y－c－θ＋ε （7）
EU(e(L))＝q (y－θ)＋(1－q )｛y－(θ＋λy)｝＝y－θ－λy(1－q ) （8）
上流域の農家タイプ、e(H）が水管理努力を行う参加制約、式（7）、（8）において、EU(e(H))＞










のとき、下流域の農家においてケース が起こる確率を r、ケース が起こる確率を、1－r とする。













e(H) y－c Ⅰ y－c θ－ε y－c－(θ－ε) y－c－θ
Ⅱ (1－λ)y－c θ－λy y－c－(θ－ε) (1－λ)y－c－(θ－λy)
e(L) y Ⅲ y－c θ y－θ y－c－θ
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SW(e(H))＝rπ＋(1－r )π＝y＋y－2c－2θ＋ε （9）
SW(e(L))＝rπ＋(1－r )π＝y＋y－c－2θ－λy(1－r ) （10）
このとき、上流域の農家タイプ、e(H）が水管理努力を行う参加制約、式（9）、（10）において、

























































































年次 徴収率 年次 徴収率 年次 徴収率 年次 徴収率 年次 徴収率
1993  44.5  1996  44.9  1999  36.2  2002  53.1  2005  54.6
 
1994  43.7  1997  47.3  2000  45.6  2003  55.4  2006  54.2
 
1995  44.0  1998  36.1  2001  52.2  2004  56.7
（出典）NIAのブリーフィング資料「NIA-Whatitis」（2007年 8月 13日）をもとに著者作成
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Annex I：現地調査における質問事項
Magandang araw po sa lahat,,
Ang resulta ng gagawing panayam ay gagamitin sa akademyang pag-aaral.
Makakatulong ng malaki kung sasagutin ng wasto at detalyado ang mga katanungan.
Sumangguni lamang sa aming mga staff kung may mga kataanungan o bagay na hindiMaunawaan ukol
 
sa panayam upang mabigyang linaw ito.
Malugod kaming nagpapasalamat sa inyong kooperasyon.
Kenji YOSHINAGA (Toyo University)
NIA Staff
 
Questionnaires on Water Management
. Questions on general issues
 
1. Name: (F.M) Age:
2. Location of paddy(indicate approximate distance from water intake:km)
Upstream  Middle  Downstream
 
3 Area irrigated,crops and family labor
 
Area irrigated (ha) Crops cultivated  Family labor
Exclude rainfed area
 
3. Incomes(per year on average)
Total income(peso) From agriculture(peso) From others(peso)
4. Family expenses
 
Total gross income(Php) From agriculture(Php) From others(Php)
5. Average yields(cavans/unit)
Normal Season (not drought) Drought season
 
Wet season  Dry season  Wet season  Dry season
For the last 5 years
. Questions on water management
 
1. Do you have enough water for paddy in every season (either wet or dry season)? If not,kindly reply the
 
following questions.
(1) The reason for your water shortage.
(2) How many hectors of land was not able to be planted due to water shortage?
Whereby,how much did you reduce the income against the average?
Area abandoned (ha) Reduced income(or cavans)(Php)
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2. How do you think the water allocation can be managed? Kindly answer the following questions.
(1) Question for the upstream and middle location:Do you use water efficiently taking into account the
 
water flow downstream,particularly in drought?If you don’t care about the downstream,why you do
 
you so?
(2) Question for downstream:How do you think of water use in the upstream whether it is“efficient”or
“inefficient”? If“inefficient”,why do you think so?
3. Does the rule of water allocation exist in your irrigation system? If it exists, kindly answer the following
 
questions.
(1) Do you know how to apply it in the water distribution? If you know it,how do you think of whether
 
it is followed or not among farmers?If not followed,why?
(2) If some farmers are not subject to the rule,how do you encounter them?In particular,for the case of
 
upstream farmers?
4. Did you have any conflict around water distribution with other farmers? If you do, kindly answer the
 
following questions.
(1) What types of conflict did you experience on water distribution?If so,what types?
(2) What measures was taken by yourself or water association? From your experience,what measures are
 
the best to solve the conflict on water distribution?
5. Kindly answer the following questions on irrigation fees.
(1) How much you pay the irrigation fees on the average?
Wet season  Dry season
 
ISF  Your payment in kind (cavans) ISF  Your payment in kind (cavans)
(2) How do you think whether the irrigation service fee(ISF)is appropriate or not(High,Low or Fair
 
enough)?Why so?
(3) Even if you have not enough water due to drought,do you pay the irrigation service fee as ruled? If
 
not,why?
(4) How do you think of the same irrigation service fee for both for upstream and downstream? If you think
 
that it is not fair,what is your idea on it?
6. Do you have any idea on better(or equal)water distribution(or management)?What incentives are thought
 
to improve the water distribution?
7. Any other comments:
Thank you for your cooperation!
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―フィリピン Balanac River Irrigation Systemを事例にして―
Analysis on Incentives and Penalties for Optimal Water Allocation
 
in Irrigation System
― Taking the Balanac River Irrigation System in Philippines as the Case Study―
Kenji YOSHINAGA
 
A water shortage in irrigation system is mostly caused by poor water manage-
ment in developing countries. It often results in low irrigation service fee collection
 
which reduced the capability of operation and maintenance of irrigation system by
 
irrigator’s association. It creates vicious cycle among poor water management,low
 
irrigation service fee collection and operation and maintenance.
This paper analyses on incentives and penalties for better water allocation by
 
taking Balanac River Irrigation System(Balanac RIS)in Philippines as a case study.
Upon analyzing, the field investigation with questionnaire on water management
 
was carried out in collaboration with National Irrigation Administration (NIA).
The outcome of the survey shows evidence of various problems on water manage-
ment in the Balanac RIS. Of most is conflict around water distribution between
 
upstream and downstream.
The analysis using a simple economic model clarifies that proper incentives and
 
penalties could improve the water management by farmers in the upstream. It
 
concludes that the incentive and penalty mechanisms could be integrated in the
 
irrigation service fee. The farmers in the upstream can be compensated for their
 
efforts taken for the improved water management,incentives given of which should
 
be set to exceed their reservation utilities. The mechanisms might be established by
 
negotiation of farmers between upstream and downstream through the irrigator’s
 
association as a catalyst. The outcome could be adopted in the Balanac RIS as a
 
part of water management rules toward the completion of Irrigation Management
 
Transfer Program.
Keywords:Water Management, National Irrigation Administration (NIA),
Incentives and Penalties,Irrigation Management Transfer(IMT),
Irrigation Service Fee,Model Analysis
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